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Background: Rheumatoid arthritis (RA) is a chronic autoimmune disease marked by inflammation, pain, and joint
damage. Vitamin D deficiency worsens inflammation and increases RA disease activity. Aim of the study: This study
aimed to explore the relationship between Vitamin D deficiency and disease activity in rheumatoid arthritis patients.
Methods: This cross-sectional study was conducted in the Department of Medicine, Mymensingh Medical College
Hospital, Mymensingh, Bangladesh from January 2003 to December 2003. The study included 100 rheumatoid arthritis
patients, divided into two groups- Group A: 50 patients with normal Vitamin D level and Group B: 50 patients with
Vitamin D deficiency. Result: No significant difference was found between the groups in demographic characteristics.
Group B exhibited significantly greater disease severity compared to Group A. The Disease Activity Score (DAS28)
was higher in Group B (4.2 + 1.3) than in Group A (2.8 + 1.1), with a p-value < 0.001. CRP levels were also elevated
in Group B (12.4 £ 3.5 mg/L vs. 5.3 £ 2.1 mg/L; p < 0.001). Group B had more swollen joints (6.2 vs. 3.5) and tender
joints (7.3 vs. 4.1), with p < 0.001. ESR levels were higher in Group B (38.7 vs. 22.4 mm/h; p < 0.001). Negative
correlations were found between Vitamin D levels and DAS28 (r = -0.48), CRP (r = -0.51), and ESR (r = -0.52).
Conclusion: This study concludes that Vitamin D deficiency is significantly associated with increased disease activity,
inflammation, and joint involvement in rheumatoid arthritis patients.
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I INTRODUCTION

Rheumatoid arthritis (RA) is a chronic
autoimmune  disorder characterized by systemic
inflammation and symmetrical polyarthritis,
predominantly affecting the small joints of the hands and
feet [1]. It leads to severe pain, swelling, joint stiffness,
and, if left untreated, progressive joint destruction and
disability [2]. RA impacts approximately 1% of the
global population, with the prevalence varying between
regions and socio-economic groups, presenting
significant challenges to public health systems
worldwide [3]. In South Asia, including Bangladesh, the
burden of RA is rising, attributed to a mix of genetic
predispositions and environmental factors, affecting the
quality of life and increasing disability-adjusted life
years among affected individuals [4]. In Bangladesh, the
prevalence of Vitamin D deficiency is alarmingly high,

even among individuals with adequate sun exposure, due
to socio-cultural practices like wearing traditional
clothing that limits skin exposure to sunlight, dietary
habits that exclude Vitamin D-rich foods, and genetic
factors [5]. Studies in coastal areas of Bangladesh have
shown that even populations who should theoretically
receive sufficient sunlight exhibit significant rates of
Vitamin D deficiency [6]. Vitamin D helps regulate the
activity of immune cells like T cells, B cells, and
macrophages, which are key players in autoimmune
conditions like RA [7]. Deficiency in Vitamin D has been
linked to the dysregulation of these immune responses,
which may contribute to the onset and progression of
autoimmune diseases, including RA [8]. Several studies
have demonstrated that low Vitamin D levels are
associated with increased RA disease activity,
emphasizing the potential role of Vitamin D in mitigating
autoimmune processes [9]. The immunomodulatory
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effects of Vitamin D and its deficiency's implications on
autoimmune diseases like RA have become a focus of
intense research. Vitamin D’s role in down-regulating
pro-inflammatory cytokines and up-regulating anti-
inflammatory cytokines positions it as a potential
modulator of immune tolerance in RA patients [10].
However, the evidence linking Vitamin D levels to RA
disease severity is mixed. While some studies highlight
a clear inverse relationship between Vitamin D levels
and RA severity, indicating that higher Vitamin D levels
could reduce disease activity and inflammation, other
studies report no significant association, suggesting that
Vitamin D’s role may be more complex than initially
understood [11,12]. Existing studies provide mixed
findings on the effectiveness of Vitamin D
supplementation in managing RA symptoms. Some
clinical trials have shown that Vitamin D
supplementation can reduce RA recurrence rates and
improve patient outcomes, although the effects were not
always statistically significant [13]. In contrast, other
studies suggest that Vitamin D alone may not suffice in
altering the course of RA unless combined with other
therapeutic interventions [14]. These discrepancies
indicate the need for more targeted research, particularly
in regions like Bangladesh, where both RA prevalence
and Vitamin D deficiency are high and intersect with
socio-economic and cultural variables. In Bangladesh,
the challenge of addressing Vitamin D deficiency and its
implications for RA is magnified by the lack of
standardized guidelines for Vitamin D supplementation
and the economic barriers that limit access to healthcare
[15]. Studies conducted in similar populations have
recommended regular Vitamin D level assessments and
personalized supplementation plans as essential
components of RA management [16]. The current study
aims to explore the intricate relationship between
Vitamin D deficiency and disease activity in rheumatoid
arthritis patients.

I OBJECTIVES

To explore the relationship between Vitamin D
deficiency and disease activity in rheumatoid arthritis
patients.

111 METHODOLOGY & MATERIALS
This cross-sectional study was conducted in the
Department of Medicine, Mymensingh Medical College
Hospital, Mymensingh, Bangladesh, from January 2003
to December 2003. A total of 100 patients with
rheumatoid arthritis were included in this study. These
patients were divided into two groups- Group A: 50
patients with normal Vitamin D level and Group B: 50
patients with Vitamin D deficiency. The consent of the
patients and guardians was taken before collecting data.
The inclusion criteria included adult patients aged 18
years and above, diagnosed with RA according to the
American College of Rheumatology (ACR) criteria, and
who provided informed consent to participate. Exclusion
criteria excluded patients with other autoimmune
diseases, those on Vitamin D supplementation at the start

of the study, and individuals with chronic conditions that
might influence Vitamin D metabolism, such as renal or
liver disorders. Data collection involved detailed
demographic information, clinical history, lifestyle
factors, and socio-cultural aspects that might impact
Vitamin D levels, such as clothing habits and dietary
intake. Blood samples were collected from all
participants to measure serum 25-hydroxyvitamin D
[25(0OH)D] levels using a standard chemiluminescence
immunoassay, with levels below 20 ng/mL classified as
deficient. RA disease activity was assessed using the
Disease Activity Score in 28 joints (DAS28), which
included measures of tender and swollen joint eeunts, the
erythrocyte sedimentation rate (ESR), and patient-
reported global health assessment. Ethical approval for
the study was obtained from the institutional review
board. After the collection of data, all data were checked
and cleaned. After cleaning, the data were entered into
the computer, and statistical analysis of the results was
obtained by using Windows-based computer software
devised with Statistical Packages for Social Sciences
version 22. A p-value of less than 0.05 was considered
statistically significant.

IV RESULT

Table | presents a comparison of demographic
and clinical characteristics between Group A (patients
with normal Vitamin D levels) and Group B (patients
with Vitamin D deficiency), both comprising 50
individuals. The average age of participants in Group A
is 45.2 £ 10.1 years, while in Group B it is 48.5 + 9.8
years, with a p-value of 0.5152, indicating no significant
difference in age between the groups. In terms of gender
distribution, 30% of Group A (15 patients) are male and
70% (35 patients) are female, while in Group B, 24% (12
patients) are male and 76% (38 patients) are female, with
a p-value of 0.5014, showing no significant gender
difference between the groups. The mean body mass
index (BMI) in Group A is 23.5 + 3.2 kg/m?, compared
to 24.8 £+ 3.5 kg/m2 in Group B, with a p-value of 0.0555,
suggesting a marginal difference in BMI that is not
statistically significant. The duration of rheumatoid
arthritis (RA) is slightly longer in Group B (7.3 £ 5.0
years) compared to Group A (6.1 £ 4.2 years), with a p-
value of 0.1968, indicating no significant difference in
disease duration between the two groups. Table Il
demonstrates the comparison of disease activity
parameters between the two groups. Across all measured
parameters, Group B shows significantly higher values
than Group A, indicating greater disease severity in
patients with Vitamin D deficiency. The Disease Activity
Score (DAS28), which assesses overall RA disease
activity, is markedly higher in Group B (4.2 = 1.3)
compared to Group A (2.8 + 1.1), with a highly
significant p-value of less than 0.001. Similarly, levels of
C-reactive protein (CRP), a marker of inflammation, are
significantly elevated in Group B (12.4 + 3.5 mg/L)
versus Group A (5.3 +2.1 mg/L), again with a p-value of
less than 0.001. Additionally, patients in Group B have a
higher swollen joint count (6.2 + 2.5) compared to Group
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A (3.5 £ 1.8), as well as a greater tender joint count (7.3
+3.2in Group B compared to 4.1 + 2.0 in Group A), with
both parameters demonstrating a statistically significant
difference (p < 0.001). Finally, the erythrocyte
sedimentation rate (ESR), another marker of
inflammation, is significantly higher in Group B (38.7 +
8.9 mm/h) compared to Group A (22.4 + 5.8 mm/h), also
with a p-value of less than 0.001. Table 11 illustrates the
correlation between Vitamin D levels and various
disease activity parameters in rheumatoid arthritis (RA)
patients. A negative correlation was found between
Vitamin D levels and the Disease Activity Score
(DAS28), with a correlation coefficient of -0.48 and a p-
value of less than 0.001, indicating that lower Vitamin D
levels are associated with higher disease activity.
Similarly, the correlation between Vitamin D levels and
C-reactive protein (CRP) levels showed a stronger
negative association, with a correlation coefficient of -
0.51 and a highly significant p-value of less than 0.001,
suggesting that as Vitamin D levels decrease,
inflammation increases. The erythrocyte sedimentation
rate (ESR), another marker of inflammation, also
demonstrated a negative correlation with Vitamin D
levels (r = -0.52, p < 0.001), indicating a direct

relationship between lower Vitamin D and higher
inflammatory activity. Furthermore, the number of
tender and swollen joints was negatively correlated with
Vitamin D levels, with correlation coefficients of -0.42
and -0.45, respectively, both with p-values of less than
0.001. Table IV compares the use of medications
between the two groups. In terms of Methotrexate usage,
80% of Group A (40 patients) and 84% of Group B (42
patients) were on this treatment, with a p-value of
0.6045, indicating no significant difference between the
groups. Prednisolone was used by 50% of Group A (25
patients) and 60% of Group B (30 patients), with a p-
value of 0.3173, also showing no statistically significant
difference between the two groups. Similarly, 70% of
Group A (35 patients) and 76% of Group B (38 patients)
were taking non-steroidal anti-inflammatory drugs
(NSAIDs), with a p-value of 0.5014, suggesting no
significant variation between the groups. Finally,
Biologic DMARDs were used by 20% of Group A (10
patients) and 24% of Group B (12 patients), with a p-
value of 0.631, again indicating no significant difference
in the use of this medication between the two groups.
Overall, there are no statistically significant differences
in medication usage between the two groups.

Table-1: Demographic and clinical characteristics of the study groups (N = 100)

Characteristic | Group A
(n=50)

Group B | P-value

(n=50)

Age (Years)

| 45.2+10.1 | 48.5+9.8 | 0.5152

12 (24%) | 0.5014

Mean + SD

Gender

Male 15 (30%)

Female 35 (70%) | 38 (76%)

BMI (Kg/m2)

Mean+SD [ 235+3.2 [ 24.8+35 [ 0.0555

Duration of RA (Years)

Mean + SD

|6.1+42 |7.3+50 [0.1968

Table-11: Comparison of RA disease activity between the study groups (N=100)

Disease Activity Parameter | Group A Group B P-value
(n=50) (n=50)
(Mean £ SD) | (Mean + SD)
DAS28 Score 28+1.1 42+13 <0.001
CRP (mg/L) 53+21 12.4+35 <0.001
Swollen Joint Count 35+1.8 6.2+25 <0.001
Tender Joint Count 41+20 7.3+3.2 <0.001
ESR (mm/h) 224 +58 38.7+8.9 <0.001
Table-111: Vitamin D levels and RA disease activity correlation (N=100)
Parameter Correlation P-value
Coefficient (r)
Vitamin D Level vs DAS28 -0.48 <0.001
Vitamin D Level vs CRP -0.51 <0.001
Vitamin D Level vs ESR -0.52 <0.001
Vitamin D Level vs Tender Joint Count | -0.42 <0.001
Vitamin D Level vs Swollen Joint Count | -0.45 <0.001
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Table-1V: Medications used by RA patients in the groups (N=100)

Medication Group A Group B P-value
(n=50) (n=50)
(Mean + SD) (Mean = SD)
Methotrexate 40 (80%) 42 (84%) 0.6045
Prednisolone 25 (50%) 30 (60%) 0.3173
NSAIDs 35 (70%) 38 (76%) 0.5014
Biologic DMARDs 10 (20%) 12 (24%) 0.631

V DISCUSSION

The current study sought to investigate the
relationship between Vitamin D deficiency and disease
activity in patients with rheumatoid arthritis (RA),
comparing two groups of 50 individuals each: Group A
with normal Vitamin D levels and Group B with Vitamin
D deficiency. Upon analyzing the demographic and
clinical characteristics of the two groups, the findings
show that there were no statistically significant
differences between Group A and Group B in terms of
age, gender, BMI, or disease duration. The average age
of participants in Group A was 45.2 + 10.1 years, while
Group B had an average age of 48.5 + 9.8 years (p =
0.5152), indicating no significant age-related differences
between the two groups. This finding is consistent with
previous research indicating that VVitamin D levels in RA
patients are not significantly correlated with age
distribution [17]. Similarly, gender distribution was
comparable between the groups, with 30% of Group A
being male and 24% of Group B being male, further
confirming the absence of gender-specific trends in
Vitamin D deficiency in RA patients [18]. The mean
BMI was slightly higher in Group B (24.8 £ 3.5 kg/m?)
compared to Group A (23.5 = 3.2 kg/m?), but this
difference was not statistically significant (p = 0.0555).
This trend aligns with some studies that suggest Vitamin
D deficiency is more common in individuals with higher
BMI due to the sequestration of the vitamin in adipose
tissue, although the difference observed in our study was
not conclusive [19]. Furthermore, the duration of RA was
also found to be comparable between the groups, with
Group A having an average RA duration of 6.1 + 4.2
years and Group B with an average duration of 7.3 + 5.0
years (p =0.1968). The absence of significant differences
in disease duration indicates that both groups had similar
histories of RA progression, suggesting that Vitamin D
deficiency does not have a marked influence on the
duration of RA but may affect the severity of the disease,
as evidenced by later findings on disease activity
parameters. When comparing disease activity parameters
between the two groups, significant differences were
observed. Group B, consisting of patients with Vitamin
D deficiency, consistently exhibited higher disease
activity across multiple markers. The Disease Activity
Score (DAS28), which evaluates RA severity, was
significantly higher in Group B (4.2 + 1.3) compared to
Group A (2.8 £ 1.1), with a p-value of less than 0.001,
indicating that Vitamin D deficiency is associated with
more severe disease activity. This finding is in line with
previous research, such as the study by Turhanoglu et al.,
[19], which reported an inverse relationship between

Vitamin D levels and DAS28 scores, reinforcing the
hypothesis that adequate Vitamin D levels may play a
protective role in mitigating RA severity. Similarly,
markers of inflammation, such as C-reactive protein
(CRP) and erythrocyte sedimentation rate (ESR), were
significantly elevated in Group B compared to Group A.
The CRP levels in Group B were 12.4 + 3.5 mg/L,
significantly higher than the 5.3 £ 2.1 mg/L observed in
Group A (p <0.001). This substantial difference in CRP
levels suggests that Vitamin D deficiency may contribute
to heightened inflammatory responses in RA patients.
Similar findings were observed in the study by Al-Saoodi
et al., [20], which demonstrated that Vitamin D
supplementation significantly reduced CRP levels in RA
patients, emphasizing the role of Vitamin D in
controlling systemic inflammation. ESR, another marker
of inflammation, was also significantly higher in Group
B (38.7 £ 8.9 mm/h) compared to Group A (22.4 £ 5.8
mm/h), with a p-value of less than 0.001. This supports
the hypothesis that lower Vitamin D levels are correlated
with increased inflammatory activity, as demonstrated in
prior studies [21]. The joint count data also revealed
significant differences between the two groups. Group B
exhibited a higher number of both swollen and tender
joints compared to Group A. The swollen joint count in
Group B was 6.2 + 2.5, while Group A had a significantly
lower count of 3.5 + 1.8 (p < 0.001). Similarly, the tender
joint count was higher in Group B (7.3 £ 3.2) compared
to Group A (4.1 + 2.0), also with a p-value of less than
0.001. These findings further support the notion that
Vitamin D deficiency is associated with more severe
joint involvement in RA patients. Several studies,
including those by Higgins et al., [22] (2013) and
Turhanoglu et al., [19], have reported similar results,
showing that Vitamin D deficiency is linked to increased
joint tenderness and swelling, thus exacerbating disease
symptoms. In terms of medication usage, the analysis
revealed no significant differences between Group A and
Group B regarding the use of common RA medications,
including methotrexate, prednisolone, NSAIDs, and
biologic DMARDs. For example, 80% of Group A and
84% of Group B were on methotrexate, with a p-value of
0.6045, indicating no statistically significant difference.
Similarly, the use of prednisolone, NSAIDs, and biologic
DMARDs showed no significant variations between the
groups. This suggests that medication usage patterns
were comparable across groups, and the differences in
disease severity cannot be attributed to disparities in
treatment regimens. These findings are consistent with
those of Hazlewood et al., [23], who noted that
methotrexate remains the anchor drug for RA
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management regardless of Vitamin D status, and
variations in disease severity are likely due to other
factors, such as the nutritional status of the patients,
rather than differences in medication. The results of this
study suggest that Vitamin D deficiency is significantly
associated with increased disease activity, heightened
inflammatory responses, and more severe joint
involvement in RA patients.

Limitations of the study

In our study, we had a small sample size and did
not have a control group for comparison. The study
population was selected from one center in Mymensingh
city, so it may not be representative of the wider
population. The study was conducted over a short period.

VIlI CONCLUSION AND

RECOMMENDATIONS

This study concludes that Vitamin D deficiency
is significantly associated with increased disease
activity, inflammation, and joint involvement in
rheumatoid arthritis (RA) patients. While demographic
factors and medication usage were comparable between
groups, patients with Vitamin D deficiency exhibited
markedly higher DAS28 scores, CRP, ESR, and joint
counts. These findings suggest that addressing Vitamin
D deficiency may be crucial in managing RA severity.
Future research should be conducted with a larger sample
size focusing on the potential benefits of Vitamin D
supplementation in improving clinical outcomes in RA
patients.

REFERENCES

1. Alamanos, Y., & Drosos, A. A. (2005).
Epidemiology of adult rheumatoid arthritis.
Autoimmunity reviews, 4(3), 130-136.

2. Grabiec, A. M., Tak, P. P., & Reedquist, K. A.
(2011). Epigenetics of rheumatoid arthritis.
Epigenetic Aspects of Chronic Diseases, 107-119.

3. Sparks, J. A., He, X., Huang, J., Fletcher, E. A.,
Zaccardelli, A., Friedlander, H. M., ... & Doyle, T.
J. (2019). Rheumatoid arthritis disease activity
predicting incident clinically apparent rheumatoid
arthritis—associated interstitial lung disease: a
prospective cohort study. Arthritis & Rheumatology,
71(9), 1472-1482.

4. Cross, M., Smith, E., Hoy, D., Carmona, L., Wolfe,
F., Vos, T., ... & March, L. (2014). The global
burden of rheumatoid arthritis: estimates from the
global burden of disease 2010 study. Annals of the
rheumatic diseases, 73(7), 1316-1322.

5. Acherjya, G. K., Ali, M., Tarafder, K., Akhter, N.,
Chowdhury, M. K., Islam, D. U., ... & Miah, M. T.
(2019). Study of vitamin D deficiency among the
apparently  healthy  population in  Jashore,
Bangladesh. Mymensingh Med J, 28(1), 214-221.

6. Haque, W. M. M. U., Pathan, M. F., & Sayeed, M.
A. (2019). Vitamin D status of healthy coastal

10.

11.

12.

13.

14.

15.

16.

17.

18.

fishermen of Bangladesh. IMC Journal of Medical
Science, 13(2), 35-39.

Deluca, H. F., & Cantorna, M. T. (2001). Vitamin
D: Its role and uses in immunology 1. The FASEB
journal, 15(14), 2579-2585.

Cutolo, M., Plebani, M., Shoenfeld, Y., Adorini, L.,
& Tincani, A. (2011). Vitamin D endocrine system
and the immune response in rheumatic diseases.
Vitamins & Hormones, 86, 327-351.

Abourazzak, F. E., Talbi, S., Aradoini, N., Berrada,
K., Keita, S., & Hazry, T. (2015). 25-Hydroxy
vitamin D and its relationship with clinical and
laboratory parameters in patients with rheumatoid
arthritis. Clinical rheumatology, 34, 353-357.
Baeke, F., Takiishi, T., Korf, H., Gysemans, C., &
Mathieu, C. (2010). Vitamin D: modulator of the
immune system. Current opinion in pharmacology,
10(4), 482-496.

Afzal, M., Aslam, Z., & Umair, A. (2022). The
Relationship Between Rheumatoid Arthritis and
Serum Vitamin D Concentrations. Pakistan Journal
of Medical & Health Sciences, 16(05), 1083-1083.
Baker, J. F., Baker, D. G., Toedter, G., Shults, J.,
Von Feldt, J. M., & Leonard, M. B. (2012).
Associations between vitamin D, disease activity,
and clinical response to therapy in rheumatoid
arthritis. Clinical and Experimental Rheumatology-
Incl Supplements, 30(5), 658.

Franco, A. S., Freitas, T. Q., Bernardo, W. M., &
Pereira, R. M. R. (2017). Vitamin D
supplementation and disease activity in patients with
immune-mediated rheumatic diseases: A systematic
review and meta-analysis. Medicine, 96(23), e7024.
Harrison, S. R., Jutley, G., Li, D., Sahbudin, 1., Filer,
A., Hewison, M., & Raza, K. (2020). Vitamin D and
early rheumatoid arthritis. BMC rheumatology, 4, 1-7.
Aslam, M. M., John, P., Bhatti, A., Jahangir, S., &
Kamboh, M. 1. (2019). Vitamin D as a principal
factor in mediating rheumatoid arthritis-derived
immune response. BioMed research international,
2019(1), 3494937.

Safiri, S., Kolahi, A. A., Hoy, D., Smith, E.,
Bettampadi, D., Mansournia, M. A., ... & Cross, M.
(2019). Global, regional and national burden of
rheumatoid arthritis 1990-2017: a systematic
analysis of the Global Burden of Disease study
2017. Annals of the rheumatic diseases, 78(11),
1463-1471.

BANSAL, Y., SINGH, P., AGRAWAL, P., &
SAINI, H. (2022). Efficacy of Vitamin D
Supplementation among Newly Diagnosed Cases of
Rheumatoid Arthritis Proposed to be Managed by
Methotrexate  Monotherapy: A Randomised
Controlled Study. Journal of Clinical & Diagnostic
Research, 16(9).

Kostoglou-Athanassiou, I., Athanassiou, P., Lyraki,
A., Raftakis, 1., & Antoniadis, C. (2012). Vitamin D
and rheumatoid arthritis. Therapeutic advances in
endocrinology and metabolism, 3(6), 181-187.

| © 2024 SAS Journal of Medicine | Published by SAS Publishers, India

[ 1257 |




Muhammad Shahidullah et al., SAS J Med, Oct, 2024; 10(10): 1253-1258

19.

20.

21.

Turhanoglu, A. D., Giiler, H., Yonden, Z., Aslan, F.,
Mansuroglu, A., & Ozer, C. (2011). The relationship
between vitamin D and disease activity and
functional health status in rheumatoid arthritis.
Rheumatology international, 31, 911-914.
Al-Saoodi, H., Kolahdooz, F., Andersen, J. R., &
Jalili, M. (2024). Effect of vitamin D on
inflammatory and clinical outcomes in patients with
rheumatoid arthritis: a systematic review and dose—
response meta-analysis of randomized controlled
trials. Nutrition Reviews, 82(5), 600-611.

Lin, J., Liu, J., Davies, M. L., & Chen, W. (2016).
Serum vitamin D level and rheumatoid arthritis
disease activity: review and meta-analysis. PloS
one, 11(1), e0146351.

22.

23.

Higgins, M. J., Mackie, S. L., Thalayasingam, N.,
Bingham, S. J., Hamilton, J., & Kelly, C. A. (2013).
The effect of vitamin D levels on the assessment of
disease activity in rheumatoid arthritis. Clinical
rheumatology, 32, 863-867.

Hazlewood, G. S., Barnabe, C., Tomlinson, G.,
Marshall, D., Devoe, D. J.,, & Bombardier, C.
(2016). Methotrexate monotherapy and
methotrexate combination therapy with traditional
and biologic disease modifying anti-rheumatic
drugs for rheumatoid arthritis: a network meta-
analysis. Cochrane Database of Systematic
Reviews, (8).

| © 2024 SAS Journal of Medicine | Published by SAS Publishers, India

[ 1258




